OBJECTIVE:
The fetal fraction of circulating cell-free DNA (cfDNA) is placental in origin, and is hypomethylated relative to maternal cfDNA. Studies in mice suggest that changes in hypomethylated cfDNA may be functionally important and involved in the onset of labor, possibly through activation of pro-inflammatory TLR-9. Because obese women are known to have lower rates of spontaneous labor relative to lean women, we hypothesized that: (i) hypomethylated cfDNA in maternal plasma is lower in obese women, and (ii) hypomethylated cfDNA is associated with spontaneous labor. STUDY DESIGN: In this prospective study, maternal plasma was collected at admission and 24-48h postpartum (PP) from women admitted for delivery at term. Subjects were enrolled in 4 groups: lean (pre-pregnancy BMI <25 kg/m 2 ) no labor (Lean-NL); lean labor (Lean-L); obese (pre-pregnancy BMI !30 kg/m 2 ) no labor (OB-NL); and obese labor OB-L. Total cfDNA was isolated and genome-wide methylation levels determined using 0.2x coverage whole-genome bisulfite sequencing (WGBS) in 60 antepartum (AP) samples and in matching PP samples in w5 patients per study group. RESULTS: Table 1 describes the study population. Hypomethylated cfDNA fraction was significantly lower in OB vs Lean pregnant women (27.0AE0.5% vs 28.5AE0.3%, p¼0.008). There was no significant difference in hypomethylated fraction by labor status overall. When stratified by BMI, OB-L had a significantly higher hypomethylated fraction than OB-NL (p¼0.02), but the opposite was noted in Lean-L vs Lean-NL (p¼0.02, Fig. 1) . Analyses of the cfDNA methylation in the same women AP vs PP demonstrated a relatively small contribution of the placenta to circulating hypomethylated cfDNA (w15%). CONCLUSION: The lower hypomethylated cfDNA fraction in OB patients is consistent with our prior observation of reduced placental cfDNA release in a mouse model of diet-induced obesity. Hypomethylated cfDNA levels were significantly associated with spontaneous labor, but the pattern was different in obese compared to lean women. Our ability to draw definitive conclusions about the relationship between cffDNA and spontaneous labor was limited by the lower-than-expected contribution of the placenta to total hypomethylated cfDNA in maternal circulation. A better understanding of the effect of maternal obesity on the methylation profile of cfDNA may have implications for research into the onset of parturition, both at term and preterm.
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